Effects of psychotomimetic and antipsychotic agents on neocortical and striatal concentrations of various amino acids in the rat.
A subcutaneous injection of small and moderate doses (1.6, 3.2, 4.0 and 4.8 mg/kg) of the schizophrenomimetic methamphetamine caused a dose-related increase in the tissue content (the net content) of L-Arg and L-Asn in the neocortex and striatum at 60 min, but not at 360 min, after injection. The methamphetamine-induced (4.8 mg/kg) increases in levels of these amino acids were significantly attenuated by pretreatment with an antipsychotic drug, haloperidol (1 mg/kg) or clozapine (10 mg/kg). In the neocortex, a clozapine-reversible increase in the level of L-Thr was also observed 60 min after methamphetamine administration. Striatal concentrations of L-Glu, L-Ser, LThr, Gly and L-Ala were augmented by the same regimen in a haloperidol- and clozapine-sensitive fashion. A moderate dose of another schizophrenomimetic phencyclidine (7.5 mg/kg) given subcutaneously induced robust abnormal behavior, a diminution in the neocortical and striatal levels of L-Asp and an increase in the striatal L-Ala content without significant effects on the other amino acids studied. These results suggest that neocortical and striatal L-Arg, L-Asn, L-Thr, Gly, L-Ala or L-Ser may be implicated in the psychotomimetic effects of methamphetamine and might display mutual interaction with cerebral dopaminergic transmission. The differential effects of methamphetamine and phencyclidine on the net neocortical and striatal concentrations of various amino acids might, at least in part, underlie the distinct features of psychoses induced by these two drugs.